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(54) METHOD AND PROGRAM FOR DESIGNING DUMMY PATTERN ACCOMPANYING POLISHING 
PROCESS AND RECORDING MEDIUM WITH THE PROGRAM RECORDED THEREON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently design a dummy pattern 
to be formed on a wiring layer for eliminating the surface step of 
polished surfaces after a chemical mechanical polishing(CMP) 
process in a production process of semiconductor device. 
SOLUTION: The correction value of pattern density is determined 
on the basis of allowable pattern density derived from the request 
of inter-wiring capacity reduction and proper pattern density 
derived from the request of surface step reduction on the polished 
surfaces. Further, it is verified by simulation whether the surface 
step of the polished surfaces is settled within an allowable range or 
not when the dummy pattern is formed so that the corrected 
pattern density can be provided and when the step is out of the 
allowable range, by repeating similar processing, the pattern 
density satisfying two requests in good balance is determined. 
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•>iiU->a ^ft^T, 5 1 v y± ICSHS ttAc&i-f 
(C te It* jiff !£©Si£® t> Wig® $ V<D M £ 
SB^ttWBIBBJJfcttllTSXT-y^!:. (b) DC 
ftHIC J; 'J #a& 6ttfc*tt»iflffi«*©ttW«MI»i;: 

r**T-y:/i. (c) miBHJECfe^TttSBHfl-t 

> 1 9 S - > <h ©H C^f-SEiaBSlSS^Rf Sffl 
JUT.fcfc-5 <fc ? IC^S -A*- >£EgU£ii^©t*§f5 
W-JWMtta«©/t* - >BB<D±K«*»r!f ff/<* - 

p leys -/t* - >£iss u>fci8£-©iiii£ftlS$M&Bi* 

©/t^->se*sraiE/^->ass<i:*^, hue 
KttJUtttmei*iE/<* - >B***st-s v •? 

*TvZf (a) lc*5(t'5E^Jao/'«iJ r ->'Ea*fiiJE« 
jE/<^->B8C<!:«*»AT. 7.=rv-J (a) 

(c) *r*mEW»H©iaaa«fFS«SHrtt«sE*ti 

[BttR 2 ] iBE#tMWMft««©/t* - >mSLtfitm 
5w<*->*EBr*c£*««£r*l[l#*l CR 

imxm 3 ] Htriaxx-y^ (o icfcor. mEns- 

«**ttttlUT. Si£^llE©±#£S«>£<fce>lcyS- 

BB-ra«=&€i*K&-r«iiittiii *fc(*2Eis©* r 

IC/SDTffi^O, 

WEtt*snfc««W^O«H**. »«3micJ:y»ai 

iKtEBfsoEiiia»6»f3toffi«ja±iiMxfcffl«*ttai-r 

If»5fcH5] S5EfiifS©iE«(i. $>"S-/1*->£JB 
)«1-*IB<hffilIlC*£Ei|g©*&S>?\ fferoHODIEISgfc 
BtfC&*WBk&r«ll*]X3gfcl*4eiE«)4'S-,/t 

immM6] mz^Tvzf (c) icfcu-c. mesje 



WSBHrttfc'S.fc^ClBMJSfcSJEl/T. £KS« 
MIV^&ifttl*IIV€SAr««:»a>/t^->BK€ 
i£Stf -5 C t led; y JRAfc t(DT , S)'S) d <hf -s 

H&4I1 *»6 5<oi^t , n«>lcEK0^5-/t^-><o» 

[H#II7] miKX TvZf ( c ) (CfcOT. miE^IE 
A*->SB®£;*:r!r-£Bglc. SuEj@IE/^->®ai: 

guEss/^-vset&tbeuT. 

t-r-sajjon ^^eoufti^icESEoys-^^- 

CB;ftJl8] ¥BttSB0EI!Uli::)£jB3n«. Mi 15 

ebb©e»/x* ->£ itwrn* ><r>m\7 

E*&JI©A*->eglCg^*<WSvSaU-v'3>£ 

nrxoam^ s wig® £T©i^ s *wsjibj5 

iWE»B->5 =l U--> a v^ifilCck y *»e>n/t#itn 
mfcB$M>«fflB«B.JS»Cgtn\T. fflEBBBttKB 

mcsBiasmB¥ifticj:««is«)ij|jH. rpsiea^i 

(IJUT£&*<fc?(c^5— /t*->£EBl/fc*i£-©ii 

-ymmt. 1!ftE&BBa>£E»£«<I¥£liBA&a:« 

>Eg£§rriIiE/t^->S£<h£5Ka«>. h5 
.EflFS/^ - >BS*3 .fctfillE/t*- >SglcS^l\T 
SK«-WJHffi**0«EjE/t^-i/B***£r*«iiE/t 

mFEEISJBO/ , «^->Bg*H3E«iE/'?^->Bk*S 
*«CJ:ya4S«nitBiE/^->B«<!:«#*iLT. 

9 te =t cmes s is^fp«^i5 ic «t « m mm © kiss 

©1MB*. SK»fe®©a®SM^i ! FgEHrt<tfl^$ 

ti**T3 > e a-* icm y s uft^tt « c <h ic «t y . 
s-ftsmfa^nE© / 1 ^ - >mm z s*s r * c t * «» t 

Sia;4<fc5i:. ?^ttroys-/^->4ffilt^ 

-ram** 8 eko^s -/t^ - ><Dmsf^o p^a. 

[W3RII1 0] *i3!i*SS©EJ8aiCJBfiE$n-S. £ 
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leys -/\°^ - >£IS§ U/cii£c75/t^ 

a. 

ieHF*J <fc «fc 5 icy £ - >£E^ U/clf 

-f sya -a*- >0Dia!t:/ci ^ a. 

[BHMI113 WEfFS/**->EStt. WJEOEl* 

f*«a-c**ci:*i«afr*Bi*i!ii ieho^s 

-A^-Xaiftft^P^A. 
[H3JHR1 3] ^EBfSOElSli. ^5 

«n#gii 2E«©y 

S-A^-X^ISftyP^Ao 
[M*4I 1 4 ] WE ME/t* - >BStt. huE CMP 

S-^UTBuEefSSoaSS^fFSEHrtii^-SJ:^ 

£il/£-f ZfcttXD/t-? - >®g.&&MT* C «fc IC J: 'J * 

I x-fttAMCEffiW^S —l\9 - XDWcstZfa Vz> A„ 
[■#4(1 5] mE*tt«*tt**«>*IEA*->ffi 

S*gA*- y^Otitlcii. iSKSm^*- 

in o^6i 4©ofn*McEiS©^s-/t^->©8s 

tt^P^A. 

[fi^in 6] HI*Ji8*»€»1 8U)UWi:EK(D 
^5-/^->cOSStt^P^^A^Ei5SntP >^zl 

-*!5E*IX 'J Blflg/SESjK*. 
[0 0 01] 

MTCMP (Chemical Mechanical Pol ishing^b^fil 



& -ew^sniss-rsfc^xostf-^p^Afej:^ 
y p 9 =? a * esi u p > tr a. - * ss*.ai y ?i f?g& e 

H«S#ICW-r-&. 
[0 0 0 2] 

SitiliicJ3it-£.^<royp-fe^-c. CMPtaffiaffflo 

SSiTifc-SfctfK ^HE»SroJgPBlKW®Ofa^. E*S> 
^JKDffl®^. ST I (Sha I low Trench Isolation) X 
m ic fe It -5 ffi-fbllii© <h* ic *> ffl I * 6 tiT u * . 

[0003] cwpsbpbIPocm ptii -?-©@r B w 
icj: y a*>n-5E,«i/<* - xofflflE**^^— <c»*i=w 

-g-<Dft?;*?g tutu ejsjh ice^a* - >t izm<D-y 
s - jfjfiE-r-s c <t ic j; o -ot* - >®m&m 

— fbUT, W^W¥il14$|S]±5l± -5^^351 e>tlX 
Ruiai Tian^li. TModel-Base 
d Dummy Feature Placement for Oxide Chemi cal-Mecha 
nical Pol ishing Manuf acturabi I i tyj W tb Design Au 
tomat ion Conference. .2000. pp667-670) CSUt. -> 
£ a. U--> a V^EtMUcSo'OT. /t^-->Sg^- 

(C/.E-5 y s -/t* - >©iei*^st -a ffii^mm lt 

I**. Ctlli. 5 1 <y7 l ''£ttS(0^fil<h/<i:-5«i!S<0^(C 

#i"JUT. jfcJBftffljSicfcy, ^criic^-y^rtro^ 
»«#*/]* <»:£*j:5 ^f^ro/'? 
^ - > gg^it^ $ tut/t ^ - > a m u< tz -s <£ r> 

yy5-/t^->^E§-rtiif, cMPii^©9fBi 

<D«I81«fi*t«Cij9«T«S. 
[0 0 0 4] 

oT< /^->ffig«:^-{b$-a:-5fcto<!:lit%x.. E^ 
ic. ±E^;£(i. MtmiSMi&zltlzmmttSi&lzm-l 

< Wimitomm&'n o ftubtYmizmmm^ y . 
HfflMtiiu^-Ji^o/t. 

[0005] :$fgB.Bij v cne>«F«aii.*ic^*-T. E*g 

>roES*. mttffl^tomtfi\z-$.t(>%?Zlb<Dt&tt7}}£te 
P ^ z> A£E& Ufc P > e a. y 5Ifig*ES(« 

<* ^ a « f c <t * a a*i <t -r 5 0 

[0 0 0 6] 

-S^^O^IS] *%Bfl<D^>Sli. #al^ 
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£\tM(D9S.-/X9-><DWcttJi : &-Zi!b?T. (a) IE 
ftlti^fs'^i. (b) aett*K:J;ya«>&*ifc 

stt-aattaaoaaanRRica-^T. waaroa 

(c) mE«S(Cfel\TI*S«ffltt£ ! MSLfc»*K:.- 

> <fc G±r * EttM Sfi^fif aatlT £ a 3 <fc 5 c 
y 5 -1X9 - >ftEM Ufc«*<OSRtHMHtt«««0/t 
^-VSgcoiKlffiftS-rrFS/l* f5E»f 

>*eb Lfc«&©a»tmJHffi««o/^ - >mm& 
mrmE/w ffiEs*§/^->agjs 
i$<t:ztmiE/**->®mizs-3^Tm®.ft&miiLmm<n 

miE/i* - >®m$: : ,*ij£TZ> XT vzft TJrv 
-f (a) IC*5(t-5iEJgJl©/'C^->ffig*BfrE15iE/t^ 
->S ! g<!:B#a;LT. (a) d>e> (c) ST 

sgr^iicty. #tt*atiaa©/<y->Kffift&s 

C <t ftt384<h r 5 -*9 - Xfli&it;'? 
[0 0 0 7] mZXT-yy (c) ICteUT. ffJEffS/t 

9 - >mmt, m soe»* 6 w a©Eau±«nfca 

*tNMM&atf«>/**->B 

a«*MDaa*. aaaaic^yaarsctcfc-a 

aj-f-SC<t##£UO. ate, H5EBfSOEjgli, y5 
-A* - > &Bf£? -5B <t laid \z & *EH©*a e. r . 
f6<oll«oEI»t>*toc:i««»*i/t^ 
[0 0 0 8] Sfc. m&XTV? (c) IcfeUT. SUE 
SEA* ->««*. mEBf»->5aU— >a>c«ty 

g aaisa* & sr i «M[«ajar *fc»«>/t* - >s 

[0 0 0 9] Sfc. iRE^T-'y^" (c) ICfeUT. huE 
i^iE/t^->eS&j*Sr*P»lc. S5E®IE/<^->S 
■&mEft*'t^->B0E&eJtKUT. URifiE/t* 
->ES#=aRi*§/<*->Eg<fcy*#0<fc#i;:(2. 

[001 o] *l^©ii cfittrn^5Ait 



*a(*RB<0E»JBlcaasn*. ilREJiSJ/iOEJ&A 
9 -> tteft\<r)9 =-/X9 -><Dm\7a75r lx-T?fo-D 
T. aytf^-^ft. EJSS<0/t^->ffi)glcS^<W 

w-aa<aaa c feit * mmommm tr> e. we® s -coi^ 
5 *Rr«wBaaa*tt-ar * wa->s a u- -> a > 
? k. aoEw»->5 a. u--> a >#sic«fc y £>n7t 

®aBSaa«WS«Hl*iiO>5:fc*«St-«aB«affMffi 

a^tfljestifciadic. saEitiMiffiSR*criic. e 
*/^->i^s-/t^->tonBc±r*E»iiiis« 

*t»f S« JUT i a * «t 5 (= ^ S - / < ^ - > ft EB U 
ta-5 «fc 5 icy 5 -f%9- >«EI Ufclf^-W^RftW 

atta*©/t*->ea«a*aiE/t*->'eflt«fc*« 

». «fEffSA^->BBSEfe«tacaiE/t5'->e*l=» 

:*i*T3RtmaffiBa©aiE/t* - 

<D/X9 - yEgftB5E«EIE/<y- >r8gg5*S^SIC<fc U 

= a. u--> a >¥aic .fc-saaeaaawitSte itfm 
E«B«RffF«^si=«fc*wararoaH«a«ofHiiie. 

£RW«BB©affl««jWSBHrt<fc«S«tl**-e=i 

> e i-^icjs y S ufrto-tta c <t c «t y . &it^*(a 

[0 0 1 1] S5E3>tfa.-yft. ffiES-tt* 

attaK©/ 1 ?^ - >SBSA*B!rE3is: $ tut/** - >sg 
<ta^>^pic wsjB«oys-/^->*EB-r*^ 

[001 2] *5&&<r>&2<r>WLft7nif^M*. 

*E»iB]e««*BfsaiUT<!:a* <t 5 icys 
ftEBufc^co/^->s)go±ffi{iifta-ri i F§/t^ 
->esft*to-5 : -=pfs. Mett-ffJUttaaw&ic. mc 

waaoaHRa«*f!FSBHrt<k«:*J:5(=# r 5-/^ 

- >4iEiiyfcn^o/^ - >ffigftaf aiE/t* - > 
s*4*»«¥Sv aES-u-aattaaoaiE/t^-^ 
gggft. aR«-watta««oaEas/<*->aafe± 

[oo 1 3] com. mzPf^/x9-ymmit. m%.<D 
E»»»6waoffi«ja±«nfca«*ttttLT. ^Ra 
®<D±ft&m«(>&£ o icys -ix9 - yzBiatuitm-s 
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*B£WBc»*Eiia>**:&'* - . tt^n^EM^ftc? 

[0 0 14] ffuS£iIIE/\ 0 *->BJgI^ milSCM 

P~>5i ix— > a >*»fC cfe U ^ti/c^WgHmil 

[0 0 1 5] ttE#IHMltt««0«JE/t*-> 
B**a*-r*l»C. WEBjE/^-^BKtfflEIW 
/t*->BS&*ittt-UT, £^SIE/t^->BS#=S 

- >BS*«iE/ , c^ - >B££ -T * C <t 0 
[0 0 1 6] *fc, *%H0>ESMS*(±. ±E*BW<0 

a $ tifc □ > t; a. - ^ K*ft y BMBfcE»«{*-c a « . 

[0 0 1 7] 

j?j (h^^fl^ BBfc**"?©*©*****"** 

E«/^->2 0<D±ICS£ISS 1 9 *flgfiR l^fcttffi** 

tTtlli* *-f>KAfl!)iilihaT*y. #-<>hB 
G>KJHiH-CI*£:<. hb-C£>£o SP®(iH7(D 

[001 8] nm<Di&mi . ismi *35w<&— sjso 
su-w-r* (s i o,D o jfcc ^o/w-ymmizm 

(SI 0 2). y$al/->a >JSmiCgt*OTBfB® 
^«HS«*fRffiOfctt* (S 1 0 3)\ BtSftfffMS 

art T*n(fy 5 — >*»4or*s&w*fcc*fc 

t-*£&2> (s i o 7) o RBiMfrSIBBrtG: 

^iMi^lCli, /**-->Bfi<Dffi*flKEU (S 1 0 

6) , flfiEU/E:ffl[fC»^t\TSftS/5a.U— >3>lC«fc 



smffisfr? (s i o 2, sio3), nwtm<Dt£m. 
aisfiaa^fteKBrticai^ad'icii. BFBH<&*Bfa 

«0!)lWB*fr*«l^H:/t^->BflE*«jE-r*l»«)W-|( 

a©*fto:^*«*t"* (s 1 o s) o asufc^ 

t><tTS«/t*->BK£flKEU (S 1 0 6) . £/5jl 
I/— >3>itt*(0ffPflffi*ff5 (Si 0 2, S10 

3) o sad*ffsiEHrtica*s-cHi«a)ftia*auiB 

fcS£3lc»rS<0IB« -/S 
1 0 7) o fcrfc. SM <D7,7-vZ?S 1 0 4lif5Jls]ga>ffF 

a >*ff5«ajcaf*oHsi (s 1 05) sff^^a^* 
[ooi 9] iu±(i, ffii©±«:«aaftT*i^, 

IC/t* - >E®<7MgIEMil (S 1 0 6) IC^UT, S«b 

i:MWt«o'0 2ll ±E:fr&*jl«rr 4^ 
->b«hw«2i*. u-r 7* h^-* i izm-J^x 
^fa (xfy^s i o 1 sufi-r^K) t*u. cm 

P U-->3 >¥f£3 (2, Xt7^S 1 0 2 CD~>5 

ii/-yg>«ff«¥ar»y, *Bfa»fMBi¥« 
s i o 3*jk¥t-s-*^«> -e»y. l/^j-j h^-^fig 

-/**->&mm^rzi£]EK&<Dl<"<7 0 h?-**^ 

-r -s^ia c^y^s 1 o 7*jMT-r4>t«><0^K) t? 

fe^o B2lcfct>T»6(Cj;yH*nTU-5*ia 

[0 0 2 0] /^^->BS*«IE-r«fc«><D^a6(i, 
U>f 7 2 h^-* 1 (C*^OT^5-/t# 

$n^^^-/t^->fFS^HElCg^txTfFS/t^-> 
B**«rl«-*W*/^- 8 a®ia 
JlffHB#« 4 iz J: y «S A< KSKB rt ictt & fl 3£ <S *i 

»SSnfcB«««*'6fflIE/t*->B«**»* 
BiE/^->B§Ett«*«9t. ft8/^*->B«tm 
^«8lcJ:y *»6nfc«t8/t^->B§E<taiE/t*- 

ymmtmmz 9 c <t y t>n/!:i@iE/N o ^ - >Be<h 

CB-^l^TfijE/t^ - >B«**36 UT C M P •> ^ zl U 

-v a >¥fa3 ca«tar«iiE/t^->Bflras*B 1 

0 

[0021] ^c-c, r^a-/t^->iiiF»«i«j <t 
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* - > £ <D &\ IZ$L D £ iE88Ba8fi#. l-'J^ £ t > ffitt 

£o?o ry5-/^->rFS^j (4. ujto^t 

a, cm p3pafc*?7 5±T?ajEa^->oaa*^ 
Po rarto-B. ie»iii»«fl!)Bi«tt±<*«*r. 

->ejg-e^>^o *jtss©*»-ei4. r»iE/t*->B 

[0 0 2 2] **SB<OJBlB-e(4, («IE/t^->®g>*S 
MM 0(4, WS/^-VBBaiiBiE/^^-^fiBKi* 

fe+ltfiSIE/^-VESftflFiE/t^-VEfitL/. illE 

gliCMPy = al/-: > g 3 ©A^tttU. Wtf 

CM Py^al/- 5/3>tfftfr£tl«. 
[0 0 2 3] fil±, *»W<Z)«ia(D±*M<c3iEn*3<t^ 

&jaa^^y^fcsiM4**iaiCcfcyi8f7$n*«! ! ac 

[0 0 2 4] 1113(4, ^-v~f<0\y^TO h(D— 
->ffiacDfm*&*KW*"£fc#<0ia*?*5o h520 
/^->ES(DItI^C M P y 5 i 3 >(i. 13 

.WK(0*SS<D««1 2 (JUT. ttJMMtt»«<fc^ 

JfiOJBffl-Ctt. WBO** S ICLT1 OOMmXl 00 
^tm<Dffl«*t^'J^mffi«tt^:UTt^4. (BU tt-JJJHftt 

Sfi<z>fl5ffi-ei4fflia*ffi»(c-r**:«>. t"^Tcoits#{a 



I, 2, 3 • • • <to??S^fC<fcyg?-t><oi:U ffiJx 
[0 0 2 5] £t\ H2©/^->BflEtH¥«2©«l 

mi. cmmmtiLm® 1 2(D/t*->aai4. e*<o 

[0 0 2 6] fclC, H2<Z)CM Pv5 jlU—>3 >#fft 

[0 0 2 7] *^J6(^^!S77ffiffi'r>5'>^ iU-->a > 
^^;UT(4, Mile, 3fft»Ml 9$)«H<0MiSlCcfcU/* 

GMWjI*. »1H 9<0«H0)tt§S»*&JGS*JCB«H« 
(toil (□>^Ui-ya» T^Xbtl^ch^-'So 

^ilt-^C<hc!:^-^<h, IHW«ftllWi.(c*l\T/ty K 
1 8(C££3^I4. h i <Z>ffi{b«^6Hia«l«A^6*0t> 

t>T««^df). /tyM 8 C*^*SBJE6* a 14, ;^jC 
(1 ) T»tCt*<'CS«, 
ttl 1 

<h^-^, ttfe. *HJE<Z)JBIBTr4. J5S*J5SSWa f (4. 

[0 0 2 8] ^2 fC. C(Z)y^aU-y3> : Ef;b-C 
(4. j£*IM»(eJ:y. /tyKl 8(Cjp*>«Slli£^a 
(4. /1^->2 0<OfiBai0fCSJt«"r*'t)<O<tt'«, ff 
3(C, P r e s t o n^a*6, WBJSai4/t-/ K 1 8 

1 8(c(4. te»ni 9*6o[)aajES*ffO!)«^ cmp 

[o o 2 9] u±©3o<oiiMifr&* w^iia (JUttn 
RMuoHtt) ;^xC (2) !Ccto«-r*)<z)t"r 

[ft 2] 
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Ahi/A t - A[£/ L{h,- £ hi- fj-<} + Pi\/ pi ...(2) 

j 



(IU Ah i /A t f4*ffi«SIWSfcy<Dffl»«* A (4 

liA^-^sgtf (2) at*Binia#-rfttf, w 

SKIM CMP^fr^ /zii^cOffi^M£##>£ C £ tfi'V 

fcty, cm pxaao#««©iwiih i t*d6*ct 

S*T*-5, fcfc* =i U i-va ><7)ftJ(lcS5ia:7- 

uxa* (fft) 7Ju=f i JXAs*«ffl-rntf. ttw» 
iH€<fcyfiJiM"*c: ccofx^^u- 

[0030] arc, H2oaaPSMfFfB^Px4<^>^ic 

■^OTSlW-r^a **Jfi<7)JBffi"e(i. ffi@®4)glc5f£M 
CM PvSil/— >3>!C<feU*«)6tlfc*fHi:* 

5EC (3) Ci»JMt8. 
[ft 3 ] 

Zd/f «(J^-*^).jD.*/ / (D^+^rf-i-/2)...(3) 

fl U h ma x liC M Py = a L/-y 3 XC^Ulibtl 
?tKJS<BS*tt. hm m l4»/HB"Ca*. Bt» 
^»/h<kftofctfJ»*tt««***t"r* 5 0 0 Mmgg 
S(D«i«0/^->8aOTiS«*Dm i n <tU coo 
a«TH9iS0^5-/^^->»«««rt'r'<TIC^5- 

min d:LTt\^o <BU SSS8AH(DS8^±E 

o) atiCct-BJE«icB«sna^ci:i*»5*-ct)a: 

I*. 

[0 0 3 1 ] »ic. ■20B«amue¥ifti ,1 

IC^^TSiWr-5, **JSO««lCfcUTf4, miEB« 

a«AHic»-^i\T* ;*xt (4) icj;yRstistt*. 

[ft 4] 

hgi = htm- (h mux- ht)- AH/ (hm*x-k min) ...(4) 

a*, lanvhsf *fftoaLfCcfcys*uTt>ci:c\c. 

[0032] ;*(c, m2<DmiE/**->mmin3 i &9 

fflaatoffliE/t^-vffiKDp i (5) it&m^ 
(4) aicj:y*»fci«aishi »*6jewr 

<5>o 
[IS 5] 

.-.(5) 

j 

sRtt&fts^^Bfflre**. a .(5) icoc\ 

T6, KiB7-iJxBai7;U=f«JXA*HfflUTfH»* 



[0 0 3 3] ^IC, EI2(7)^ r ^-/N 0 ^~>i^§^i§S^ai 

^S7o«asict>t\Tittwr^« 05(4, 

*-«BlWr*>5:«)<OB|-C&5. iiaaitf><fc3IC % 
*->»S»«l4. ^5w**->*JBJ«UT***(D 

fCt, *Jtt6G>JK«rci4. 3£IC^£-/t*-> 

*«ssgijtic<fc y am uxy$ -a* - >rp§is«£ -r 

3 e St*. 0 5 (a) (C^f <fc5(CEISM 3<£>fpSl 4£r 

iKif-s^-^ttLasff^ciiCctoT. ^s-/t*-> 

*JBfi)cT£tt^«« (JUT. y^-y^-WWSW 

*tifiy5-/t^->*jBttLT<>E»nns«i4nHic 

©E«JC^OTff5<t. B5 (b) (C^-Tcfc^fcy^- 

[0 0 3 4] {ML. y^-/t^->fF§^igcl 6<£«|fciJ 
»OEt»t<Dl«rE»IHB«<0BIH#Si;*(tfttf«fc^ 

ti\5»^T»ntf. ^-/t^-vftsawn 6(4, 

I4fc<, Wftt-rs— »OE»3^6— SE»W±«tiT 

[0 0 3 5 ] ftC. i2(Off§/^->SSItl¥S8 
(0SISIC:X>-C, BHJ<H5*#HUTHlWr*. 
<DJ:C)IC, *HJfi<7)«5«T l C4, flF§/^->BffiUL ^ 

HI 5 (c) icSUfcElfcl 3CD^HE®«<t, 

[0 0 3 6] B 2 flMKE/** - >8SaS¥S 1 0 (DM 

^->BKa^*/t^->B*j:y*#«tnfaMW/t^ 

- >BflE**«)W-lW«ft««©«KE/t^ - >B« t U 
-tnJU^<D»^IC[4i8iE/t^->B***KE/^^->B 

<1U IKE/t^->BflE«)***a**fc» 
*»Jllfl!)lB»©*aKCIBSSn*^«>T?l4<i:^. 
§Mf/**->B«<fc*E/t*->B*©*ft*ftK:«* 
»tf«ft*«»(tTJEU«:«*«jE/t*->BflE4'r«* 

[0 0 3 7] &fts *jtSEa)JB«TI4, HlO^fy^ 

s i o 5o*ft^MtbT, (3) jciccfcysssn 
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L/Tli. CC0(5A\ f5i]^.li^5-/t^->fFgS|ilS€:14 

air*ffiaTE«MS*i£< raise. -*©«©i«ii«* 

[0 0 3 8] £A±.W.W^1t£o\Z. *nm<oBm-ciz. 

auwi5<!:tt« j; => ts.j%* - >eg£BJfs<Dfm5eic«fc y 

£ita*3<h#(i. ±pgfI^<giE/^->Sg@[i:f 5. C 
(Dfc#v E^Pamfi^fi/TSffilUTlcfc^^O. CMP 

[0 0 3 9] $t±IE->5ai/->3 V^JI^Sfflb 

^$$1 OOfitnBSiU, OUvt WB.mtS 0 O 
MH xCOC P UIC<fclJ;1ifl€;?To£:iI£. 2 OttlUrtlC 

[0 0 4 0] £7b. ±jJEOKi^^e>B^^^-CS-5=tp 

mi. &zmm<D&mw5i&-c$>z. cm 

[0 041] #lSSi<Z>Jf;f!g 2 . JXIC. HJfi(OJB8l2 ICOU 

iBii;)iic&-5aHi9<toia-cffii9iasficoP!iB 

StS^tft*. fCT, ^SEWffS^ 2 -Cl±. ±T 
■ C»*E*t)**UT^5--/t^-y|lFS««*ttaJ 
3" -5. 

[0042] 0 6i*, £m$n&<Dm-£(Dy 5. 

(TDU-fTO h^ataTS^UfcEITfe*. EISl 3 a It 

±o«c»«. w&ammi tmc<. emm 3 a©*! 

£SEH2 1 afl\ $/tE*§1 3 b<D«I£S§gi2 1 b»/£ 
If. NOR;-ait€r-r^C<hlC«j;'jy5-/t^->l s F§^ 
«1 6«»Hit*. <Il>. !§SI2 1 bliSgg|2 1 a<fcij 
t>/|x£<T,fcO. ±Jg(C& -5 ESSOIN ^PilttlCliSi 
IK 2 1 b L3WBftTl\&<T*. HBSSICIiSE^ 1 & fz 

[0043] nmoyxm 2 ictntf. ±TJioE^<t(D 



IHC^i;«EI«MS«t)#ailcAtifc±T?«H«:^5- 
/\'*-><75Eg£#«>-5C<h;0<-C£. yS-/^->© 

[0 0 4 4] 

[0 0 4 5] SSICI*. -><DB#.$:PJTm<D 
[0 0 4 6] ElM^-VfrSWEOEBWUtl* 

nx t ^ncf ej*m §Miip/f sfiiuT ttezt^ommz 
[0047] se*gp B mM^#n^-^^ic. ys.- 

^E$g<!:<73P B 1(Cii;^E^P a mfi i t)#llt--5<*:plC-rti 
fi. E$8PBmMiiSoicJ:-5jl)g^{k$$e.lc»]P<i:<RS 

[0 0 4 8] $7t. HiE/t*->Ba€r*i6*l»(=. *> 

[0 0 4 9] rF^/^^-^ggiiilE/^^-VS 

§fi<0Pa1H(CE« U/ty 5 -A* - >cD^ft« < oI^(C/«i: 
•5. 

[ISlSWH^SiW] 

[Hi] y = -/t*->c7)|£It;fr;£fcJ;tfyp^A 

[H2] y=-/t^->^!typ^^Acosi§^-r 

[03] U-fTO hco-ffi]i/^^->SJg<73ltm^;S 
@4] CMP->SiU-->3 >©tfA*IWt*fc 
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#>©0 

[0 6] *«BE»0«i*0^5-/t^->WSffl|«© 

m m ^ m & k m t z tt $> <r> a 

[0 7] riBiiSj ©S«C-3l\TKWr4/t«><©BI 



1 K79 12 ttlUMMML 13 12 

ml 1 4 e«s«B. 1 s ^5^/**-wMfsau*. 
16 ys-/^->rF^^t3E. -i 7 = cMPgi, 1 

8 BFIgff (A7 n . 19 MAM. 2 0 KM/**? 
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I® 5] 
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